At Lidar Division of CEILAP (CITEDEF-CONICET) a multiwavelength Raman-Rayleigh lidar optimized to measure the atmospheric boundary layer is being operated. This instrument is used for monitoring important aerosol intrusion events in Buenos Aires, such as the arrival of volcanic ashes from the Chaitén volcano eruption on May 2008. That was the first monitoring of volcanic ash with lidar in Argentina. In this event several volcanic ash plumes with high aerosol optical thickness were detected in the free atmosphere, affecting the visibility, surface radiation and therefore, the ABL evolution. In this work, the impact of ashes in entrainment flux ratio is studied. This parameter is obtained from the atmospheric boundary layer height and entrainment zone thickness using algorithms based on covariance wavelet transform.
INTRODUCTION
The Atmospheric Boundary Layer (ABL) is the lowest layer that is directly influenced by the Earth´s surface. It responds to surface forcing by frictional drag, evaporation and transpiration, and sensible heat transfer with a timescale of one hour or less [1] . The ABL height is variable in time and space, ranging typically from a few hundred meters up to 1 -3 km, depending on the nature of the surface and on the meteorological conditions [2] . So, the ABL acts as a reservoir of chemical species where the solar radiation triggers photochemical processes [3] . The lidar (LIght Detection And Ranging) technique is a powerful tool to obtain the boundary layer structures and its evolution with high spatial and time scale resolution. Lidars are able to identify several dynamic parameters of the ABL, using aerosols as tracers of atmospheric dynamics, such as Mixing Layer Depth (MLD) and Entrainment Zone Thickness (EZT). The MLD is the height of the ABL in which pollutants are dispersed by the action of turbulence [4] . Measurements, parameterizations and predictions of the MLD have many theoretical and practical applications such as the forecast of pollutant concentrations and surface temperature, turbulence scaling measurements or the treatment of the mixed layers in numerical weather prediction and climate models [5] . The MLD can be resolved by different methods, however algorithms based on Covariance Wavelet Transform (CWT) [6] [7] [8] are preferred because of their simplicity, robustness and low computational cost. The EZT is the region at the top of the mixed layer where the free atmosphere above is entrained downward into the mixed layer, and thermals overshoot upward of the mixed layer [9] . This is an important variable that has received little attention due to the difficult measurement. Currently, an iterative algorithm based on CWT to identify these transition layers is used [10] . The effectiveness of EZT and MLD recognition algorithms based on CWT has been tested on lidar measurements with boundary layers, well defined and free of clouds and pollution plumes. Entrainment Heat Flux (EHF) represents the amount of energy that is supplied to the ABL due to the entrainment processes. It is another important parameter that could be easily computed using the EZT and MLD results. The EHF calculated with lidar profiles has high temporal resolution, unlike the radiosonde data obtained [11] . In Argentina, a lidar network to monitor atmospheric aerosol events, such as those produced by volcanic eruptions is being built [12] . The ABL monitoring behavior is one of the main objectives [13] . A prominent ABL study of aerosol intrusion occurred on May 9 th and 10 th , 2008, in Buenos Aires. In this event the aerosol lidar of CEILAP (34°33' S; 58°30' W; 17 m asl) registered volcanic ash plumes from the Chaitén volcano (42°50'S; 72°39'W; 962 m asl), that was erupting at that moment [14] . The measurements showed dense aerosol plumes that affected the surface radiation, visibility, ABL and therefore the typical EHF evolution. The study of this case is important because it was the first time that a volcanic eruption was measured and studied with lidar techniques in Argentina. 
METHOD AND RESULTS

2.a. Instrumentation
The lidar system located at the Lidar Division was designed to monitor the ABL evolution. On May 2008, the instrument was operating with a biaxial overlap configuration. The distance between the emission and the reception was about 30 cm, therefore the blind zone was approximately 300 m. The transmitter was a Nd:YAG laser model Continuum Surelite III P-IV operating at 10 Hz repetition rate and 650 mJ @ 1064 nm. The backscattered light was collected with a Newtonian telescope of 0.5 m diameter and 1 m focal length. In the focus of the telescope there was a 1 mm diameter optical fiber. The data acquisition system had a 20 MHz sampling rate and a 7.5 m vertical resolution [15] .
2.b.-Identification of boundary layers
The detection of the ABL structures was done using a Covariance Wavelet Transform and Haar function based algorithm. A combination of the ABL height recognition based on wavelet variance technique and the EZT retrieving based on the iterative wavelet method are synergistically applied to enhance the recognition. First of all, clouds and aerosol plumes are identified and removed in free troposphere of the lidar profiles. This is done automatically using the minimum wavelet dilation with the algorithm proposed by [16] . Then, wavelet variance technique is used in the clean profile to detect the ABL height region. This result is used as a pointer to identify the area where the entrainment zone has to be calculated. EZT is correctly identified with the iterative algorithm based on CWT whenever the upper and lower limits around the pointer are previously calculated. Finally, the MLD is the altitude in the middle of EZT. This algorithm reduces detection errors because of clouds and aerosol plumes along the lidar profile and it can be applied to extract diurnal and nocturnal boundary layers. 
2.c.-Heat flux entrainment evolution
The Entrainment Heat Flux ratio (Ar) is calculated with the upper (h2) and lower (h0) limits of EZT. This ratio quantifies the amount of energy that is supplied to the ABL by entrainment process. The Ar expression is shown in equation 1.
(1)
The Ar parameter takes values between 0.1 and 0.4 in atmospheres under free convectivity [17] . The Ar on May 9 th has a mean value of 0.1623 (with a standard deviation of 0.0576) and on May 10 th it has a mean value of 0.2407 (with a standard deviation of 0.1540).
CONCLUSIONS
An application of the wavelet technique was used to study the Buenos Aires ABL affected by the presence of volcanic ash. The method allows to extract from the lidar profiles the lower and upper height of the transition zone in order to calculate the entrainment heat flux. On 
